Abstract-Pervasive healthcare technology is one of the methods for meeting the challenges of an aging population in many western world countries, as well as an expected major shortage of healthcare personnel. The OpenCare Project is an open source infrastructure framework, designed to be used by researchers and corporate developers for developing experimental assistive living prototypes. The Personal Communication Device is an extension of this infrastructure allowing the user to leave his home while continuing the surveillance of his vital signs through sensors, access to medication reminders and other messages, as well as allowing for easy communication and emergency location services. This paper reports on the current work in progress.
INTRODUCTION
The populations of the western world are rapidly getting older, resulting in a much higher incidence of chronic disease and an expected significant increase of the gross domestic product per capita used on health expenditures throughout most countries experiencing this change in the demographic composition [1, 2, 3, 4, 8] .
The percentage of the U.S. population (to mention the most significant western world country) reaching the age of 80 years and beyond, will in the US increase from 3.3% in 2000, to 4 .5% in 2025, to 8% in 2050 [4, 5, 8] . This amounts to an estimated increase of almost 2.5 times as many citizens at or above the age of 80 compared with today's figures.
At the same time that the number of elderly citizens requiring a higher degree of caretaking and service is growing rapidly throughout 2000 to 2050, the number of people traditionally considered within the working-age, is decreasing accordingly. Today there are around 4.7 working men and women for every retired or elderly adult. By 2025 this will have changed to 3 workers for each elderly. And in 2050 we end up with merely 2.6 active workers for each elderly. This is roughly half of the workforce compared with the year 2000. The OpenCare Project and Infrastructure is an open source infrastructure project and framework for implementing and testing assisted living [6, 7] prototypes and systems, connecting various vendor's sensor hardware and software components with end-users, caretakers, administrative staff and relatives. The framework targets research groups and commercial companies and public institutions, wishing to implement their tailor-made assisted living solutions on an open source platform and framework, without getting locked to a specific vendor or platform, and being able to use a range of existing commercial sensors, along with their own custom-made hardware and software components, and running on different hardware and operating system platforms.
The OpenCare Infrastructure [8] is structured into the Home, Central, Public and Mobile-tier (see figure 1) . The Home-tier logically belongs at the end-users home, while Central-tier contains the central server and database, as well as various business-logic code and web services. The Publictier constitutes the interfaces to the stakeholders who may have an interest in the patient's well-being, doctors, nurses, caretakers and relatives etc. The Central and Public-tiers will not be covered in details in this paper.
At the Home-tier we find a touch-screen based stationary computer unit, the Basestation (also called Base'I'erminal), which samples and distributes data from all sensor types, including for instance ECG, blood-pressure, weight, automatic medicine dispenser units [6] and others. This device is using a plugged power supply configuration, which was deemed necessary, in order to supply the needed amount of power for keeping several different wireless connections active, processing business logic and user interface tasks, as well as maintaining continuous communication with the Central-tier using one or more broadband connections for fail-safe operation.
ZigBee and proprietary protocols etc). The most significant shortcoming of the mobile device approach however, is the limited battery resources. Our measurements indicate that it is not possible to maintain even one day of continuous communication with a Bluetooth-based ECG device. This is of course not in any way acceptable for any kind of in-situ deployment, as the battery should be charged or changed at an unacceptable frequency. Of course, some sensor types might only need to be read at a very infrequent interval, which of course might help the expected battery life expectancy to be more reasonable.
However, it seems evident that a mobile platform is not applicable for a generic platform such as the OpenCare Infrastructure, where many different types of sensors might be applied, and where the Figure2. Deployment diagramof the PersonalCommunication Device (PCD)communicating with the Basestation usingBluetooth. This is both used for synchronizng drivers, checkingfor location(at homeor not), and sendingdata to the Central-tier. Besides acting as a mobile extension for monitoring and distributing data from the sensors, the device is in itself a sensor, keeping track of the user's movement and activity level using an accelerometer. It also serves as a communications platform, where information, including amongst other reminders and status messages, may be sent to the user wherever he may be located.
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II . THE PERSONAL COMMUNICAnON DEVICE
Thus the current problem facing the OpenCare Infrastructure is the lack of mobility and thus flexibility for users leaving their home. The solution to this is to augment the OpenCare Infrastructure with a device with mobile Home Nu r s e Web System ion Device is a mobile ucture. It is situated in the nbination of a very non---------------------'optimized for elderly and Figure 6 . A screen-shot from the PCD. Here a message from the Reminder service , reminding the user to "take his pills" .
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Husk attage dine piller Figure 5 . The phone interface (after choosing "Ring"), is extremely simple. The user only has to touch the name that he wants to call, and the call is placed . Instead of using text buttons , images (e .g. with faces) may be used instead .
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second includes support for user friendly phone calls, infrastructure messages (including from the reminder system), and alerts (including GPS support). The third prototype includes the accelerometer and using these data in conjunction with other sensors. These separate products needs to become a unified solution, which is the current focus ofthe project.
The PCD hardware needs to be further adopted and customized to reduce the size and battery demands. Also, a prototype project trying to equip the PCD with wireless power (for easy and wireless recharging) is currently in progress. A stand-alone working prototype has been constructed.
Finally, it is important to mention that end-user testing has not yet commenced with the system. Usability being a major design criteria for the PCD, this is also of major importance, and is scheduled to commence as soon as a unified prototype is complete.
